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DETAILED ACTION 

1 . The Amendment filed on 04/20/2006 has been entered. Claims 2-23, 25-26 
and 28-48 are pending in this Office action. 

Response to Arguments 

2. Applicant's arguments filed on 04/20/2006 have been fully considered but they 
are not persuasive. 

Applicants correctly point out that claims 39-48 should be indicated allowable 
because of dependency on allowed claim 28. 

In response to Applicants' arguments on pages 9-10 regarding claims 4 and 38 
that neither Proakis nor Jin disclose mapping said encoded bits and said parallel bits 
into first and second pulse amplitude modulation (PAM) signals and it is pure hindsight 
that one of ordinary skill in the art would come to the claimed invention based on the 
combined disclosures of Jin and Proakis. 

The Examiner's position is that Applicants' arguments are not persuasive for the 
following reasons. As recited in the last Office action, Jin suggests [Emphasis Added] 
that a constellation encoder structure employed is similar to that used in an ADSL 
system in which a quadrature amplitude modulation (QAM) modulator is usually 
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employed; see column 2, lines 1-1 1 and lines 60-67. The introduction of John G. 
Proakis reference is to show the definition [Emphasis Added] how QAM is 
implemented (mapped) using two PAM signals. The rejection is based on Jin 
suggestion of using QAM constellations for transmission and John G. Proakis textbook 
to show the definition how QAM is implemented (mapped) using two PAM signals. 

In light of the foregoing discussion, the rejection of claims 2-23 and 38 still stands 
rejected. 

Claim Rejections - 35 USC § 103 

The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 

obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 102 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 

3. Claims 2-17, 20-23 and 38 are rejected under 35 U.S.C. 103(a) as being 

unpatentable over Jin U.S. Patent 6,671 ,327 in view of John G. Proakis "Digital 

Communications", third edition, 1995. 

Regarding claim 4, Jin discloses in the abstract of the cited US patent a 

method for transmitting data over a communications channel. 

In regarding to the claimed step of " dividing said sequence of information 

bits into encoding bits and parallel bits ", as shown in one embodiment in figure 3, 

input bits arrive in parallel, wherein a portion of an incoming bit stream is fed to 
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encoder data block 1 0. As result of that, the foregoing disclosure impliedly 
addresses the claimed step, see column 2, lines 43-49. 

In regarding to the claimed step of " encoding said encoding bits to 
produce encoded bits ", as recited above, a portion of an incoming bit stream is 
fed to encoder data block 10. Outputs from data block 10, comprising three bits 
ui u 2 u 3 and three bits u'i u' 2 u 3 are passed through turbo encoder 20 to produce 
encoded bits. 

In regarding to the claimed step of " mapping said encoding bits and 
parallel bits into first and second pulse amplitude modulation (PAM) signals ", Jin 
does not expressly teach the step of mapping as set forth in the claim. However, 
Jin expresses that a constellation encoder structure employed is similar to that 
used in an ADSL system in which a quadrature amplitude modulation (QAM) 
modulator is usually employed. In column 2 line 62 via column 3 line 40, Jin 
further teaches the binary word u determines two binary words v and w, which 
are used to look up two constellation points (e.g. x and y bits as shown in figures 
6 and 7) in the encoder look-up table. 

John G. Proakis discloses on pages 178-179 in the textbook "Digital 
Communications", third edition, 1995, quadrature amplitude modulation (QAM) is 
a result of simultaneously impressing two separate k-bit symbols from the 
information sequence on two-quadrature carriers cos2/7f c t and sin2/7f c t. In view 
of that, it would have been obvious for one of ordinary skill in the art at the 
time of the invention that Jin teachings can be modified to map the encoded 
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bits and parallel bits into first and second PAM signals. Motivation is that Jin 
teachings apply to ADSL system in which a quadrature amplitude modulation 
(QAM) modulator is usually employed. Furthermore, figures 6 and 7 show the 
constellation how the final three bits are mapped and the constellation showing 
how the determination of the most significant bits. 

Jin does not expressly teach the step of identifying a number of the 
information bits being odd and even as claimed by Applicants. 

In column 3 lines 2-20, Jin teaches the length of data block depends on 
the number of data being transmitted in each signal frame, 9500 bits in the 
example given above. Because the number of data being transmitted in each 
signal frame can be odd or even, therefore, one of ordinary skill in the art would 
have recognized that Jin teachings would identify the length of data block and 
can be modified to determine if the number of data being transmitted in each 
signal frame can be odd or even. 

Regarding claim 2, the modulation scheme taught in Jin invention is for 
transmitting data over a communication channel. As a result of that, the method in claim 
1 further includes a step of transmitting a QAM signal over a communication channel. 

Regarding claim 3, Jin invention is directed to a modulation scheme for 
transmitting data over a communication channel, in a discrete multi-tone modulation 
(DMT) system. Jin further teaches that the constellation encoder structure employed is 
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similar to that used in an ADSL system. Because Jin teachings reference the 
modulation scheme to DSL modulation system and ADSL system, it would have been 
obvious for one of ordinary skill in the art at the time the invention was made that Jin 
invention can be implemented in ADSL communication system. 

Regarding claim 5, Jin teaches that the turbo coder is preferably used to code 
only the least significant bit (LSB) in the constellation since the LSB is most sensitive to 
errors. Figures 1 , 2 and 3 illustrate the encoder structures in three cases. Therefore, 
because the length of data block depends on the number of data being transmitted (e.g. 
odd or even) in each signal frame, one of ordinary skill in the art would have recognized 
that different mode of operation can be selected based on the odd or even status of the 
number of the information bits. 

Regarding claim 6, in column 3 lines 4-40, Jin teaches that FIG. 1 shows the 
encoder structure for x>1 and y>1 , where the turbo encoder used is a systematic 
encoder with coding rate 3/4 punctured at rate 1/2. FIG. 2 shows the encoder structure 
for x=1 and y>1 , where the turbo coding rate is 2/3. For the case y=1 and x>1 , the 
encoder structure, shown in FIG. 3, is similar to that shown in FIG. 2. FIG. 3 shows the 
encoder structure for the case x=y=1 , where the coding rate is Vz. The x and y represent 
the number of bits in the encoder look-up table. In light of the foregoing disclosure, each 
mode of operation determines all the parameters as claimed in the application claim. 
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Regarding claim 7, because Jin teaches more than two modes of operation as 
shown in figures 1-4, Jin teachings render the claimed limitation obvious. 

Regarding claim 8, in column 2 lines 40-55, Jin gives an example of even 
number of information bits, e.g. 9500 bits. Figure 2 shows the number of encoding bits 
being two. 

Regarding claim 9, claim 9 is rejected on the same ground as for claim 8 
because of similar scope. Furthermore, figure 1 shows the number of encoding bits 
being three. 

Regarding claim 10, Jin does not expressly teach if a number of the 
information bits are odd, a number of the coding bits are three. 

Jin teaches in figure 1 that three bits are encoded. Jin teachings further 
disclose the length of the data block depends on the number of data being 
transmitted in each signal frame; see column 3 lines 10-15. As a result of that, 
one of ordinary skill would have recognized the number of data could be odd 
number of information bits or even number of information bits. Because of Jin 
teachings of different modes of operation of the encoder structures as shown in 
figures 1-4, it would have been obvious for one of ordinary skill in the art at the 
time the invention was made that the claimed limitations are held to be an 
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obvious matter of design choice as taught in Jin invention; see In re Kuhle, 526 
F.2d 553, 188 USPQ 7 (CCPA 1975). 

Regarding claim 1 1 , claim 1 1 is rejected on the same ground as for claim 10 
because of similar scope. Jin teaches encoding 3 least significant bits, 2 least significant 
bits and one least significant bit as shown in figures 1-4. Hence, it would have been 
obvious for one of ordinary skill in the art at the time the invention was made that the 
claimed limitations (e.g. a number of the coding bits greater than three) are held to be 
an obvious matter of design choice as taught in Jin invention. 

Regarding claim 12, in column 2 lines 40-50, Jin teaches two subchannels 
include a check bit, which is a parity bit. Because Jin teaches encoding the least 
significant bits in the constellation since the LSB is most sensitive to errors, the check 
bit is included in the encoded bits. Referring to figure 1 , in column 3 lines 1-15, the turbo 
encoder 20 consists of two recursive systematic convolutional encoders 12 and 14. 
Therefore, the encoded bits include systematic bits. 

Regarding claim 13, claim 13 is rejected on the same ground as for claim 10 
because of similar scope. Referring to figure 1 , in column 3 lines 1-15, the turbo 
encoder 20 consists of two recursive systematic convolutional encoders 12 and 14. 
Furthermore, Jin teaches encoding 3 least significant bits, 2 least significant bits and 
one least significant bit as shown in figures 1-4. Hence, it would have been obvious for 
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one of ordinary skill in the art at the time the invention was made that the claimed 
limitations (e.g. a number of the coding bits greater than three) are held to be an 
obvious matter of design choice as taught in Jin invention. Furthermore, for an even 
number of information bits, an even number of parity bits are selected, in this case, two- 
parity check bits. 

Regarding claim 14, claim 14 is rejected on the same ground as for claim 10 
because of similar scope. Referring to figure 1 , in column 3 lines 1-15, the turbo 
encoder 20 consists of two recursive systematic convolutional encoders 12 and 14. 
Furthermore, Jin teaches encoding 3 least significant bits, 2 least significant bits and 
one least significant bit as shown in figures 1-4. Hence, it would have been obvious for 
one of ordinary skill in the art at the time the invention was made that the claimed 
limitations (e.g. a number of the coding bits greater than three) are held to be an 
obvious matter of design choice as taught in Jin invention. Jin teaches two subchannels 
include a check bit, which is a parity bit. 

Regarding claim 15, as recited in claim 12, referring to figure 1 , in column 3 lines 
1-15, the turbo encoder 20 consists of two recursive systematic convolutional encoders 
,12 and 14. 

Regarding claim 16, referring to figure 4, encoding is performed by multiple 
encoders 12 14. 
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Regarding claim 17, the turbo encoder in figure 4 is a serial concatenated turbo 
encoder. 

Regarding claim 20, figure 3 illustrates the encoded bit form a binary word w, and 
the unencoded bits form another binary word u, which are used to look up two 
constellation points, corresponding to the claimed forming a first vector and a second 
vector. 

Regarding claim 21 , in column 2, line 63 through column 3 line 2, Jin discloses 
the two binary words v and w used to look up two constellation points. In view of that, 
the binary words are mapped into the first PAM signal and second PAM signal as 
recited in claim 1 . 

Regarding claim 22, shown in figure 3, w only includes encoded bits and v only 
includes parallel bits. Hence, each of the first PAM signal and second PAM signal is 
formed from alternate ones of the encoded bits and parallel bits. 

Regarding claim 23, in column 1 lines 61-65, Jin teaches that the turbo coder is 
preferably used to code only the least significant bit (LSB) in the constellation. In view of 
that, alternating ones of encoded bits form least significant bits, and alternate ones of 
parallel bits form most significant bits of each of PAM signals. 
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Regarding claim 38, claim 38 is rejected on the same ground as for claim 4 
because of similar scope. Furthermore, referring to figure 1 , in column 3 lines 1-20, the 
turbo encoder 20 consists of two recursive systematic convolutional encoders 12 and 
14. 



4. Claim 18 is rejected under 35 U.S.C. 103(a) as being unpatentable over Jin 
U.S. Patent 6,671,327 in view of John G. Proakis "Digital Communications", third 
edition, 1995 as applied to claim 1 and further in view of David G. Williams, "Turbo 
product codes and their bandwidth efficiency", IEEE Colloquium on 22 Nov. 1999 
Page(s): 6/1 - 629. 

Regarding claim 18, Jin does not teach that encoding is performed by a 
turbo product code encoder as claimed in the application claim. 

David G. Williams discloses on page 1 the Turbo Product Codes providing 
excellent means of improving bandwidth efficiency. Jin teaches using a turbo 
encoder to generate turbo encoded output bits. As discloses on page 1 , David G. 
Williams discloses Turbo Product Codes are extension of Turbo codes; therefore, 
it would have been obvious for one of ordinary skill in the art at the time of the 
invention that Jin teaching can be modified to use Turbo Product Codes as 
taught in David G. Williams' paper. Motivation is described on the paper that 
Turbo Product Codes providing excellent means of improving bandwidth 
efficiency. 
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5. Claim 19 is rejected under 35 U.S.C. 103(a) as being unpatentable over Jin 
U.S. Patent 6,671 ,327 in view of John G. Proakis "Digital Communications", third 
edition, 1995 as applied to claim 1 and further in view of Lentmaier, M.; Zigangirov, K.S. 
'Iterative decoding of generalized low-density parity-check codes", Information 
Theory, 1998. Proceedings. 1998 IEEE International Symposium on 16-21 Aug. 1998 
page(s): 149. 

Regarding claim 19, Jin does not teach that encoding is performed by a low- 
density parity check (LDPC) encoder as claimed in the application claim. 

Lentmaier, M. and Zigangirov, K.S. teach the use of low-density (LD) parity- 
check codes in combination with iterative decoding. Lentmaier, M. and Zigangirov, K.S. 
further expresses that LDPC are promising for achieving low error probabilities at a 
reasonable cost. Therefore, therefore, it would have been obvious for one of ordinary 
skill in the art at the time of the invention that Jin teaching can be modified to use LDPC 
as taught in Lentmaier, M. and Zigangirov, K.S.'s paper. 

Allowable Subject Matter 

6. Claims 25-26 are allowed. 

The following is a statement of reasons for the indication of allowable subject 
matter: 

Regarding claim 25, claim is allowable over prior art of record because the cited 
references cannot teach or suggest the allowable claim subject matter " said 
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concatenated Gray mapping is a serial concatenation of an inner Gray mapping and an 
outer Gray mapping ". 

8. Claims 28-37 and 39-48 are allowed. 

The following is a statement of reasons for the indication of allowable subject 
matter: 

Regarding claim 28, claim is allowable over prior art of record because the cited 
references cannot teach or suggest the allowable claim subject matter " a control unit 
configured to identify whether a number of said information bits is odd or even ". 

Conclusion 

9. THIS ACTION IS MADE FINAL. Applicant is reminded of the extension of 
time policy as set forth in 37 CFR 1.136(a). 

A shortened statutory period for reply to this final action is set to expire THREE 
MONTHS from the mailing date of this action. In the event a first reply is filed within 
TWO MONTHS of the mailing date of this final action and the advisory action is not 
mailed until after the end of the THREE-MONTH shortened statutory period, then the 
shortened statutory period will expire on the date the advisory action is mailed, and any 
extension fee pursuant to 37 CFR 1.136(a) will be calculated from the mailing date of 
the advisory action. In no event, however, will the statutory period for reply expire later 
than SIX MONTHS from the mailing date of this final action. 



Application/Control Number: 09/912,068 



Page 14 



Art Unit: 2611 

10. Any inquiry concerning this communication or earlier communications from 
the examiner should be directed to Khanh Tran whose telephone number is 571-272- 
3007. The examiner can normally be reached on Monday - Friday from 08:00 AM - 
05:00 PM. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Jay Patel can be reached on 571-272-2988. The fax phone number for the 
organization where this application or proceeding is assigned is 571-273-8300. 

Information regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for 
published applications may be obtained from either Private PAIR or Public PAIR. 
Status information for unpublished applications is available through Private PAIR only. 
For more information about the PAIR system, see http://pair-direct.uspto.gov. Should 
you have questions on access to the Private PAIR system, contact the Electronic 
Business Center (EBC) at 866-217-9197 (toll-free). If you would like assistance from a 
USPTO Customer Service Representative or access to the automated information 
system, call 800-786-9199 (IN USA OR CANADA) or 571-272-1000. 




